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Objectives: The coronavirus disease 2019 (COVID-19) pandemic may have an impact on the psychological distress of organ transplant recipients. We aimed to assess the status of psychological distress and its association with quality of life (QoL) in organ transplant recipients during the COVID-19 pandemic.

Materials and Methods: A cross-sectional survey was carried out with 305 organ transplant recipients during March 30 and April 2, 2020, in Wuhan. Psychological distress comprised depression, anxiety, insomnia, and post-traumatic stress disorder (PTSD), which were assessed using the Patient Health Questionnaire-9, the seven-item Generalized Anxiety Disorder questionnaire, the Insomnia Severity Index, and Impact of event scale-revised. QoL was assessed using the Chinese version of the short Form 36-item health survey.

Results: The prevalence of depression, anxiety, insomnia, and PTSD in organ transplant recipients was 13.4, 6.9, 11.8, and 30.5%, respectively. Organ transplant recipients with depression had significantly lower scores in all eight dimensions of QoL compared with participants without depression (all p < 0.05). Lower scores on the QoL dimensions of role physical, bodily pain, general health, vitality, role emotional, and mental health were found in organ transplant recipients with anxiety, insomnia, or PTSD compared with their counterparts without the respective disorder (all p < 0.05).

Limitation: The cross-sectional study design limited us to make causal conclusion and the influence of potential confounders cannot be ruled out.

Conclusions: Psychological distress was prevalent in organ transplant recipients during the COVID-19 pandemic, and those with depression, anxiety, insomnia, and PTSD had poorer QoL. Therefore, timely psychological counseling, COVID-19 related health education, and essential community medical services should be provided to organ transplant recipients to relieve their psychological distress, and to improve their QoL.
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INTRODUCTION

The outbreak of coronavirus disease 2019 (COVID-19), first reported in China (1), has become a pandemic. As of November 22, 2020, more than 57.8 million confirmed cases and 1.3 million deaths had been reported worldwide (2). During the COVID-19 pandemic, the psychological distress among the population can be prominent because of social isolation, uncertainty of the future, fear of being infected, and overwhelming negative news portrayal in mass media coverage (3, 4). The mechanisms that people get into psychological distress are implicated, for instance, Serafini et al. found that extreme sensory processing patterns show a complex association with depression, and impulsivity, alexithymia, and hopelessness (5). Numerous studies have proven that both healthcare workers and the general public were associated high psychological burden during this crisis (6). It was suggested that psychological interventions targeting high-risk populations with heavy psychological distress are in urgent need, and the importance of protective factors including sufficient medical resources, up-to-date and accurate information, and precautionary measures should be stressed (6, 7).

End-stage organ failure is a serious condition associated with an increased risk of mortality (8, 9). Organ transplantation is often the only treatment for patients with end-stage organ failure. The number of patients undergoing organ transplantation is increasing (10), with more than 100,000 organ transplantations performed annually worldwide (11), and a post-transplant survival exceeding 85-90% in the first year and 70-75% at 5 years (12). Kidney transplantation is the most frequent, globally, followed by liver and heart transplantations. Patients with end-stage organ failure suffer from severe physical and psychological symptoms (13). QoL is a major index to the evaluate the efficacy of medical intervention among patients with end-stage organ failure. Organ transplantation has been demonstrated to be the best treatment both for quality of life (QoL) and cost effectiveness (14–16).

Organ transplant recipients are patients who have received organ transplantation. A large proportion of organ transplant recipients suffer psychological distress, including symptoms of depression (17), anxiety (18), and post-traumatic stress disorder (PTSD) (11). During the COVID-19 pandemic, moderate to severe depression and anxiety were demonstrated to be independently associated with increased risk of low QoL among healthcare workers (19). Affected by the COVID-19 pandemic, organ transplant recipients may suffer more apparent psychological distress than before, and as a result may endure worsen QoL. Nevertheless, the status of psychological distress during the COVID-19 pandemic and its association with QoL in organ transplant recipients is unknown. Therefore, this study involved a cross-sectional survey with organ transplant recipients to assess their level of psychological distress and QoL, and explore the association between the two, during the COVID-19 pandemic.



MATERIALS AND METHODS


Study Participants

This cross-sectional study was conducted between March 30 and April 2, 2020. It was approved by the Clinical Research Ethics Committee of Renmin Hospital of Wuhan University (WDRY2020-K004). Organ transplant recipients were identified from the medical records of Renmin Hospital of Wuhan University. Individuals were included if they underwent kidney, heart, or liver transplantation from January 2015 to December 2019, and were excluded if they died, could not complete the questionnaires, or refused to sign the informed consent. 305 from 342 invited organ transplant recipients (with a response rate of 89.2%) agreed to participate in this study and signed the informed consent before their participation. In the informed consent forms, participants were encouraged to seek psychological assistance through a free online psychological support system, in which psychologist and psychiatrist could provide online psychological assistance (20).



Assessment of Psychological Distress

As described in our previous studies (4, 21), symptoms of depression, anxiety, insomnia, and PTSD were assessed using the Patient Health Questionnaire-9 (PHQ-9) (22), 7-item Generalized Anxiety Disorder (GAD-7) questionnaire (23), Insomnia Severity Index (ISI) (24), and Impact of Event Scale-Revised (IES-R) (24), respectively. The cut-off scores for identifying major depression, anxiety, insomnia, and PTSD are 10, 10, 15, and 22, on the respective scales. The validity and reliability of these instruments have been confirmed in Chinese population (25–28).



Assessment of QoL

QoL was evaluated using the Chinese version of the Short Form 36-Item Health Survey (SF-36) (29). The SF-36 comprises 36 items that cover eight dimensions: physical functioning (PF), role physical (RP), bodily pain (BP), general health (GH), vitality (VT), social functioning (SF), role emotional (RE), and mental health (MH). The score for each dimension ranges from 0 to 100, with higher values indicating better functioning and fewer limitations.



Assessment of Covariates

Covariates were collected by questionnaires, including age, gender, marital status, education level, living location, living condition, type of organ transplantation, post-operative time, comorbidities, and worry about infection.



Statistical Analysis

Data analysis was conducted using SPSS version 20.0 (IBM Corp., Armonk, New York, United States). The associations between sociodemographic variables, psychological distress, and QoL were analyzed by the analysis of variance (ANOVA) or the Wilcoxon rank sum test where appropriate. The significance level was set as α = 0.05.




RESULTS


Characteristics of Organ Transplant Recipients

Table 1 presents the characteristics of the organ transplant recipients in this study. Participants were 196 males and 109 females, with a mean (SD) age of 43.1 (10.7) years. A total of 248 (81.3%) were kidney transplant recipients, 39 (12.8) were heart transplant recipients, and 18 (5.9%) were liver transplant recipients. The median post-operative time was 17.1 months. The participants tended to be of Han ethnic group (89.5%), be married (81.3%), have an educational level of less than undergraduate (53.1%), live in an urban area (76.4%), live with others (95.7%), worry about infection (70.2%), and have comorbidities (57.7%).


Table 1. Characteristics of organ transplant recipients.
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Psychological Distress

Table 2 presents the status of psychological distress in organ transplant recipients during the COVID-19 pandemic. The estimated prevalence of depression, anxiety, insomnia, and PTSD was 13.4, 6.9, 11.8, and 30.5%, respectively. Older organ transplant recipients had a higher prevalence of insomnia than younger ones. Participants with comorbidities had a higher prevalence of insomnia than those without. A higher prevalence of PTSD was observed in those of older age, married, having an education level lower than undergraduate, and being worried about infection compared to their respective counterparts.


Table 2. Psychological distress in organ transplant recipients during COVID-19 pandemic.
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QoL

Table 3 displays the status of QoL in organ transplant recipients during the COVID-19 pandemic. The mean scores (standard deviation) for the eight SF-36 dimensions (PF, RP, BP, GH, VT, SF, RE, and MH) were 81.9 (14.0), 55.7 (41.9), 83.8 (16.3), 66.0 (19.6), 73.1 (18.9), 57.3 (17.7), 68.0 (39.3), and 72.8 (18.7). Males had higher PF scores compared with females. Younger participants had higher PF and SF scores than older ones. Unmarried participants had higher PF scores and lower VT scores than their counterparts. Those worried about infection had lower scores on PF, RP, GH, SF, and RE than those who were not worried. Participants who had undergone organ transplantation within 1 year had lower scores on PF and RP compared with those who had undergone transplantation more than 1 year before. Lower GH, VT, and RE scores were observed in participants with comorbidities compared with those without.


Table 3. Quality of life in organ transplant recipients during COVID-19 pandemic.
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Association of Psychological Distress With QoL

Table 4 shows the results regarding the association of psychological distress with QoL in organ transplant recipients during the COVID-19 pandemic. Organ transplant recipients with depression had significantly lower scores in all eight dimensions of QoL compared with those without depression (all p < 0.05). Lower scores on RP, BP, GH, VT, RE, and MH were found in organ transplant recipients with anxiety, insomnia, or PTSD compared with those without the respective disorder (all p < 0.05).


Table 4. Association of psychological distress with quality of life in organ transplant recipients during COVID-19 pandemic.
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DISCUSSION

In this study, the estimated prevalence of depression, anxiety, insomnia, and PTSD in organ transplant recipients was 13.4, 6.9, and 11.8, and 30.5%, respectively. Overall, during the COVID-19 pandemic, organ transplant recipients with psychological distress had poorer QoL than those without psychological distress. More specifically, organ transplant recipients with depression experienced poorer QoL in all the eight dimensions of SF-36 than those without depression, and organ transplant recipients with anxiety, insomnia, and PTSD showed reduced performance in six dimensions of SF-36, namely RP, BP, GH, VT, RE, and MH, relative to their counterparts without the respective disorder. The prevalence of depression and anxiety in organ transplant recipients was in consistent with previous studies, which reported a prevalence of depression ranging from 13 to 37% (17), and a prevalence of anxiety ranging from 3 to 18% (18, 30). The prevalence of PTSD in organ transplant recipients seemed to be higher than that in a prospective cohort study, which found that the prevalence of PTSD in liver transplant recipients before transplantation and at 1-year post-transplantation was 10.5 and 6.3%, respectively (31). It has been suggested that more organ transplant recipients suffered from PTSD during the COVID-19 pandemic compared with normal conditions (31). However, the difference in PTSD prevalence might be partially attributed to variations in study populations, assessment tools, and the time of assessment. When compared with general population, organ transplant recipients had higher prevalence of depression and insomnia, lower prevalence of anxiety, and similar prevalence of PTSD, during the same stage of COVID-19 pandemic in China (32, 33).

Organ transplant recipients have been found to exhibit various forms of psychological distress such as depression, anxiety, and stress associated with physical and psychosocial stress factors such as life-threatening illness, transplant surgery, pain, and intensive care unit stays with mechanical ventilation and possible delirium (11). Although psychological problems may decrease after transplantation as patient outcomes and QoL improve (34), one-third of heart transplant recipients experienced high levels of psychological distress in the year following transplantation (35, 36). Notably, being a public health emergency, the COVID-19 pandemic has had a significant psychological impact on both the general population and healthcare workers. Prior to this study, the status of psychological distress in transplant recipients during the COVID-19 pandemic was unknown. Since this study found that psychological distress is prevalent in organ transplant recipients, we therefore suggest that more attention be paid to the mental health status of this patient population and social support be provided for them during the COVID-19 pandemic.

QoL in organ transplant recipients could be improved post-transportation. Based on a review, in all included studies that used the SF 36 to assess QoL, the PF scores of elderly transplant recipients were significantly higher compared to their age-adjusted norms, while the BP, GH, VT, SF, RE, and MH scores did not differ significantly (37). This has brought hope for organ transplant recipients to reach an acceptable level of QoL after transplantation. However, the QoL in organ transplant recipients could be affected by several factors, such as age, educational level, employment status, family support, and negative emotional states (38). In this study, we provided evidence that symptoms of depression, anxiety, insomnia, and PTSD were associated with poorer QoL in organ transplant recipients. Our findings highlight the importance of implementing essential measures to relieve organ transplant recipients' psychological distress and improve their QoL.

To the best of our knowledge, this is the first study to assess the status of psychological distress and its association with QoL in organ transplant recipients during the COVID-19 pandemic. However, our study had several limitations. We analyzed cross-sectional data from a limited number of participants, and all the variables were self-reported; thus, there is a possibility of recall and misclassification bias, which may lead to misleading results. In addition, our study was conducted during the COVID-19 pandemic, and there was no baseline data that obtained before the outbreak of COVID-19; therefore, we could not assess whether or not the status of psychological distress in organ transplant recipients was more severe during the COVID-19 pandemic. Moreover, the prevalence of psychological distress may decline over time after transplantation; therefore, the present findings should be further confirmed using longitudinal data.



CONCLUSIONS

In conclusion, the current study indicated that psychological distress was prevalent in organ transplant recipients during the COVID-19 pandemic. Moreover, organ transplant recipients with depression, anxiety, insomnia, and PTSD had poorer QoL than their counterparts without the respective disorder. Timely psychological counseling, COVID-19 related health education, and essential community medical services should thus be provided to organ transplant recipients to relieve their psychological distress, and improve their QoL.
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0.342

GH

Score

66.0(19.6)

65.6(19.8)
667 (19.3)

726 (18.0)
64.6(19.6)
64.9(19.6)
66.9(20.1)

65.3(215)
66.1(19.2)

66.2(20.0)
65.7(19.2)

65.0(19.8)
747 (15.9)

66.2(20.1)
65.4(18.1)

61.2(24.7)
66.2(19.4)

63.9(19.0)
71.0(203)

61.2(215)
66.4(19.3)
704 (19.1)

65.7(20.5)
66.3(18.9)

62.1(19.2)
713(190)

P

0.772

0.257

0.935

0.880

0.012

0.773

0314

0.002

0.196

0.909

<0.001

VT

Score

73.1(18.9)

739 (185)
717 (19.6)

69.3(16.7)
722(19.2)
73.1(18.7)
76.1(19.6)

68.7(18.6)
744 (18.8)

71.2(19.4)
752 (18.1)

725 (18.9)
77.8(18.0)

741 (190)
69.9(18.4)

64.2(25.9)
735(185)

72.6(18.4)
742 (19.9)

686 (23.3)
73.6(18.1)
756 (18.4)

72.3(19.8)
738 (18.1)

705(18.9)
76,6 (18.4)

PF, physical functioning; RP role physical; BR, bodly pain; GH, general health; VIT, vitality; SF; social functioning; RE, role emotional: MH, mental heath.

*Including 13 widowed or divorced participants.

P

0.390

0.184

0.030

0.054

0.134

0.039

0.228

0.332

0.490

0.676

0.003

SF

Score

57.3(17.7)

57.1(16.6)
57.6(19.5)

67.1(13.3)
565 (18.9)
552(162)
575 (19.1)

59.4 (17.7)
56.8(17.7)

56.6(16.4)
58.0(19.0)

57.4(18.0)
55.9(14.9)

57.3(17.7)
57.1(17.9)

55.8(208)
57.3(17.6)

55.6(18.3)
61.1(15.4)

50.0(18.4)
57.1(17.7)
56.3(16.7)

55.8(20.0)
585(15.3)

56.0(17.2)
58.9(183)

0.592

0.009

0.751

0211

0.336

0.684

0.426

0.015

0.779

0.324

0.159

RE

Score

68.0(39.9)

69.6(39.0)
65.1(39.6)

64.4(41.0)
67.8(39.4)
68.1(40.0)
69.7 (37.6)

64.9(33.5)
68.7(39.5)

64.0(39.7)
72.5(38.4)

66.5(39.6)
80.2(34.8)

69.7(33.7)
62.5(40.7)

64.1(46.1)
68.2(39.0)

63.4(40.8)
788(33.2)

65.0(40.4)
68.0(39.2)
74.1(33.9)

65.5 (41.1)
70.1(37.5)

64.4(39.8)
729(38.1)

P

0.251

0.859

0.372

0.056

0.055

0.189

0.815

0.003

0733

0471

0.041

MH

Score

72.8(18.7)

726 (18.8)
730 (18.6)

735 (19.4)
703(17.9)
730 (18.1)
755 (20.3)

69.8(19.1)
73.4 (18.6)

71.2(19.2)
746 (18.1)

727 (19.0)
733 (16.3)

736(18.7)
69.9(18.6)

66.8(19.1)
730(18.7)

722 (18.2)
74.1 (19.9)

717 (19.9)
73.1 (18.4)
71.1(20.8)

7356 (19.6)
72.0(17.9)

72.0(18.6)
738(188)

0777

0.172

0.159

0.118

0.930

0.079

0.206

0.332

0911

0.232

0.371
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Variables PF

Score
Depression

Yes 74.3(19.1)
No 83.1(12.6)
Anxiety

Yes 769 (20.4)
No 8233 (13.9)
Insomnia

Yes 765 (18.2)
No 826 (13.2)
PTSD

Yes 799 (14.2)
No 82.8(13.8)

0.005

0.336

0.065

0.070

RP

Score

232(34.2)
60.8(40.7)

36.9(38.4)
57.1(418)

37.5(403)
58.2(41.5)

45.4 (41.7)
60.3(41.2)

<0.001

0.087

0.008

0.003

BP

Score

713(19.2)
85.7(14.9)

75.3(20.8)
84.4(15.8)

72.3(19.4)
85.3(15.2)

812(16.2)
84.9(16.3)

<0.001

0.022

<0.001

0.032

GH

Score

44.8(16.9)
69.3(17.9)

45.8(16.5)
67.5(19.0)

51.1(16.4)
68.0(19.2)

60.7(18.3)
68.3(19.7)

<0.001

<0.001

<0.001

0.001

Score

47.7(17.9)
77.0(15.7)

491 (15.9)
749(17.2)

58.11.7)
751 (17.6)

66.0(19.2)
762(17.9)

3

<0.001

<0.001

<0.001

<0.001

SF

Score

47.9(21.8)
58.7 (16.5)

565 (21.0)
57.1(17.4)

52.4 (22.5)
57.9 (169)

540 (168)
587 (17.9)

<0.001

0.336

0.046

0.004

RE

Score

22.0(34.6)
75.1(34.9)

27.0(37.5)
71.0(87.7)

4633 (44.6)
709 (37.6)

50.9 (42.4)
755(35.3)

PF, physical functioning; RP, role physical; BP. bodily pain; GH, general health; VT, vitality; SF, social functioning; RE, role emotional; MH, mental health; PTSD, post-traumatic stress disorder.

<0.001

<0.001

0.001

<0.001

MH

Score

48.1(16.6)
76,6 (15.9)

442 (15.1)
749 (17.2)

568 (20.8)
749 (17.4)

628 (18.8)
77.1(16.9)

<0.001

<0.001

<0.001

<0.001
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Variables No. of participants (%)

Total 305 (100.0)
Age (year), IQR 44.(35,50)
Gender

Male 196 (64.9)
Female 109 (35.7)
Ethnic groups

Han ethnic group 273(89.5)
Ethnic minoriies 32(10.5)
Marital status

Unmarried 57(18.7)
Married* 248(81.9)
Education level

Lower than undergraduate 162 (53.1)
Undergraduate or higher 143 (46.9)
Living area

Unban area 233 (76.4)
Rural area 72(23.6)
Living status

Alone 13(4.3)
With others 202(95.7)
Worry about infection

Yes 214(702)
No 91(208)
Type of transplantation

Kidney 248(813)
Heart 39(12.8)
Liver 18(59)
Postoperative time (month), IQR 13(8,21)
Comorbidities

Yes 176 (57.7)
No 129 (42.3)

IQR, interquartile range.
*Including 13 widowed or divorced participants.
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Variables

Total
Gender

Male

Female

Age (year)

<30

30-

40-

250

Marital status

Unmarried

Married*

Education level

Lower than undergraduate
Undergraduate or higher
Ethnic groups

Han Ethric group

Ethnic minoriies

iving area
Unban area

Rural area

Living status

Alone

With others

Worry about infection

Yes

No

Type of transplantation
Kidney

Heart

Liver

Post-operative time (month)
<12

212

Comorbidities

Yes

No

Yes

41(13.4)

28(14.3)
13(11.9)

2(67)
11(12.0)
21(17.8)
7(10.8)

8(14.0)
33(133)

26(16.0)
15 (105)

39(14.8)
2(63)

33(142)
8(11.1)

4(30.8)
37 (12.7)

28(13.1)
13(14.3)

6(15.4)
31(12.5)
4(222)

21(14.8)
20(12.3)

29(16.5)
12(03)

PTSD, post-traumatic stress disorder.
*Including 13 widowed or divorced participants.

Depression

No

264 (86.6)

168 (85.7)
96 (88.1)

28(93.3)
81(88.0)
97 (82.2)
58(89.2)

49 (86.0)
215(86.7)

136 (84.0)
128 (89.5)

234 (85.7)
30(93.8)

200 (85.8)
64(83.9)

9(69.2)
255 (87.3)

186 (86.9)
78(85.7)

33 (84.6)
217 (87.5)
14.(77.8)

121(86.2)
143 87.7)

147 (835)
117 (90.7)

0.563

0.298

0.884

0.155

0.279

0.507

0.081

0.778

0470

0.520

0.070

Yes

21(6.9)

1407.1)
7(6.4)

2(67)
4(4.3)
12(102)
3(4.6)

588
16(6.5)

14(8.6)
7(49)

21(.7)
0(0.0)

16(6.9)
569

1(7.7)
20(6.8)

15(7.0)
6(66)

6(15.4)
14(5.6)
1(5.6)

8(5.6)
13(8.0)

16(0.1)
589

Anxiety

No

284 (93.1)

182 (92.9)
102 (93.6)

28(93.3)
88(95.7)
106 (89.8)
62(95.4)

52(91.2)
232(93.5)

148 (91.4)
136 (95.1)

252(92.3)
32 (100.0)

217(93.1)
67 (93.1)

12 (92.9)
272(93.2)

199 (93.0)
85(93.4)

33 (84.6)
234/(94.4)
17 (04.4)

134 (94.4)
150 (92.0)

160 (90.9)
124 96.1)

0.812

0.335

0.662

0.197

0.145

1.000

1.000

0.896

0.134

0.420

0.076

Yes

36(11.8)

24(12.2)
12(11.0)

133
6(65)
24(203)
507.7)

363
33(183)

15(0.9)
21(14.7)

31(11.4)
5(15.6)

32(13.7)
466

2(15.4)
34(11.6)

25(11.7)
11(12.1)

7(17.9
28(11.3)
1(5.6)

18 (12.7)
18(11.0)

29(16.5)
764

Insomnia

No

269 (88.2)

172 (87.8)
97 89.0)

29(96.7)
86 (93.5)
94 (79.7)
60 (92.9)

54(94.7)
215(86.7)

147 (90.7)
122 (85.8)

242 (88.6)
27 (84.4)

201 (86.9)
68 (94.4)

11(84.6)
258 (88.4)

189 (88.9)
80 (87.9)

32 (82.1)
220 (88.3)
18 (94.4)

124(87.3)
145 (89.0)

147 83.5)
122 94.6)

0.749

0.003

0.090

0.143

0.559

0.060

0.657

0.920

0.056

0.659

0.003

Yes

93(30.5)

56(28.6)
37(339)

5(16.7)
19(20.7)
50 (42.4)
19(29.2)

9(15.8)
84(33.9)

58(35.8)
35(24.5)

83(30.4)
10(313)

70(30.0)
23(31.9)

7(838)
86(29.5)

78(36.4)
15(16.5)

13(33.3)
72(29.0)
8(44.4)

38(26.8)
55(33.7)

58(33.0)
35(27.1)

PTSD

No

212(69.5)

140 (71.4)
72/(66.1)

25(83.3)
73(79.9)
68(57.6)
46 (70.8)

48(84.2)
164 (66.1)

104 (64.2)
108 (75.5)

190 (69.6)
22(68.8)

163 (70.0)
49 (68.1)

646.2)
206 (70.5)

136 (63.6)
76 83.5)

26(66.7)
176 (71.0)
10 (55.6)

104 (73.2)
108 (66.3)

118 (67.0
94 (72.9)

0.329

0.002

0.007

0.032

0.922

0.759

0.071

0.001

0.359

0.186

0.276
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